INTRODUCTION
Diabetes patients and those likely to be diabetic are estimated to tatal 7.4 million and 8.8 million, respectively, in Japan . The improvement of dietary habits may be one of important means to prevent the onset of type 2 diabetes as well as other metabolic syndromes, and to retard the progression of such diseases.
Recent studies showed that some soybean constituents, e.g., isoflavones, have antioxidant and estro-genic activities . Isoflavones also alleviated the symptoms of type 2 diabetes , and enhanced lipid and glucose metabolisms through the peroxisome-proliferator activated receptor pathways . Other constituents, like heat-labile protease inhibitors, i. e., the Bowman-Birk inhibitor, was reported to have an anticarcinogenic effect in animal experiments, although trypsin inhibitors have been considered as an antinutritional factor .
In spite of these achievements, articles reporting the dietary significance of raw soybeans, which contain were housed 3 to 4 each in mesh stainless steel cages in an air-conditioned room at 23 1 C, and allowed ad libitum access to the diet in lid bowls as well as water supplied throughout the experimental periods.
We monitored the body weight, diet intake, water intake and blood glucose level of the mice once a week at 10:00 to 11:00 a.m. during the feeding period. Blood 
RESULTS
When the body weights of the KK-A y mice fed the different diets were measured Figure 1A , no difference in the average value was observed between the raw soybeans and MF groups until the end of the feeding period. The body weight data tended to be high for the steamed soybean group during the latter half of the feeding the period of 30 soybean diet compared to the other groups final data: steamed soybean group: 55.2 1.2 g vs. MF group: 52.3 1.8 g . The diet intake Figure 1B of the raw soybean group A, body weight; B, diet intake; C, water intake; D, blood glucose. , raw soybean group; , steamed soybean group; , MF group. The soybean content in the diets was changed from 20 to 30 at the 5th week of feeding. The mice were housed 3 to 4 head each in mesh stainless steel cages.
Each point bar in A and D represents the mean S.E. for 6 to 7 mice, and each point in B and C denotes the calculated amount of diet intake or water intake per mouse. Statistical significance vs.
MF group was shown by or P 0.05 and P 0.01, respectively , and that vs. steamed soybean group was indicated by P 0.05 . Diet water intakes B and C were not individually measured and no statistical calculations were made.
KK-A y
showed a tendency to be the lowest among the experimental groups throughout the entire feeding period,
whereas it was at comparable levels for the steamed and the MF groups. The water intake Figure 1C tended to gradually increase in the MF group, but tended to be low in the raw soybean group, and almost half of the MF level from the 6th to 12th weeks of feeding; the values in the steamed soybean group were between those of the raw soybean and the MF groups. The blood glucose levels are illustrated in Figure   1D . The MF group showed an increase until the 3rd
week of feeding and a trend toward a plateau thereafter.
On the other hand, the level of the raw soybean group did not increase during the first 6 weeks of feeding, ex-hibiting a significant difference vs. the MF group at each of the 3rd, 4th 5th and 6th weeks P 0.01 or P 0.05 and vs. the steamed soybean group at the 6th week P 0.05 . In the raw soybean group, the blood glucose level seemingly increased at the 7th week. The levels of the steamed soybean group were lower than those of the MF group at the 3rd week P 0.01 , and became almost similar to those of the MF group during the latter half of the experimental period.
Results of urinary glucose measured at the 3rd, 4th, 5th, 6th and 7th weeks of feeding are shown in Table 2 .
All data were the lowest for the raw soybean group, but the differences vs. the steamed soybean group was statistically insignificant. Differences in the raw soy- Vol.20 No.1 2009 bean or steamed soybean group vs. the MF group were significant for the 3rd, 6th, and 7th weeks P 0.05 or P 0.01 .
DISCUSSION
We examined the effects of feeding diets containing powdered raw soybeans, along with the steamed soybeans or with the MF diet alone, using type 2 diabetic model animals. The increase in water consumption observed in the animal groups fed the steamed and the MF diets can be explained by the physiological response to suppress the elevation of osmotic pressure produced by a high blood glucose level in the KK-A y mice
. In our study, the KK-A y mice that were fed the raw soybean diet tended to have a slower increases in their water intake and blood glucose level throughout the experimental period; the apparent differences between the raw and steamed soybean groups were consistently seen, with one of blood glucose results being statistically significant. We infer that the characteristics of the disease model mice were improved at least to some extent by feeding the raw soybean powder note that the raw and steamed soybean diets were the same as for the indicated ingredients and energy, although possibly differed in digestibility of the proteins and inhibition to carbohydrate intake, which might be lessened by steaming of the raw soybeans . Such an effect of the raw soybeans on the blood glucose level, however, seemed to gradually decrease until the end of the feeding period Figure 1D . In a previous study on streptozotocin-treated rats, the increasing effects of soybeans on the insulin mRNA expression in pancreatic cells, as well as their decreasing effects for hyperglycemia, were significantly reduced when soybeans were heated , implies the possibility that soybeans contain some beneficial heat-labile components. Our preliminary study has indicated that the raw soybean powder prepared for the current experiments contained an antitryptic activity, but the steamed powder did not unpublished data . Not only inhibitors, but also lectins and other proteins are contained in beans and may exert good or adverse effects . Further work is required for soybean components to be used to develop healthy foods.
